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Moravec: Using Simulation to Design a Management Information System

It is costly and time-consuming to wait to correct the
flaws in a new information system until it is already
in operation. This author suggests an alternative—
pretesting a model of the system.

USING SIMULATION TO DESIGN A
MANAGEMENT INFORMATION SYSTEM
by Adolph F. Moravec
Booz, Allen Applied Research Inc.

a new management
information system is at least
as difficult a task as designing
new production machine. Typically
it takes as much — if not more —
time, effort, and attention from spe
cialists and management alike.
Yet there is no comparison be
tween the two design jobs in terms
of the predictability of the results.
New equipment, after a normal
shakedown period, usually per
forms pretty much as expected.
New management systems, on the
other hand, all too often require so
much debugging that they never
esigning
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reach a stage when they can be
considered
a Some of this unpredictability is
inevitable, of course. Because in
formation systems involve human
beings, they can never be designed
in
scientific a manner as equip
ment can. Yet if management sys
tems could be pretested, as ma
chines are, many post-installation
headaches could be avoided.
A method of pretesting that is
now receiving increased attention
from systems men is simulation,
that is, experimenting with a simu
lated model of the information sys

tem. This article attempts to pro
vide some basic guidelines for using
simulation in the design of a man
agement information system. spe
cific model and simulator are de
veloped step by step to illustrate
the methodology. The example
used is taken from a defense in
dustry both because the bulk of
the experimentation with simula
tion thus far has been in defense
industries and because that is the
area in which the author’s principal
experience lies. The basic princi
ples, however, are applicable to
any kind of industry.
Management Services
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Since a management information
be avoided by the use of more for
tions necessary to receive, process,
and report data. The simulator, the
system must meet the complete —
mal analyses.
and ever changing — needs of a
mechanism that runs the model,
The second method is a desira
produces the end product as a re
company, it must by its very na
ble and powerful approach. How
sult of simulating the model and
ture be the product of a research
ever, since it requires writing equa
its logic.
and development effort. Since the
tions that completely describe the
The simulation process frequent
system will be used — and in part
system under study, it is often too
ly uncovers problems that other
designed — by individual mana
complicated to use effectively. Fur
wise would not have been recog
gers, it must to some degree repre
thermore, the technique presents

nized until too much design water
sent their personal viewpoints.
often insuperable communications
had gone over the dam. The dif
Therefore, the system must have
problems for the systems analyst.
ferences between the systems re
the flexibility to permit change as
It is usually difficult to convince
quirements and the results actually
new managers or new managerial
management that a formula has the
achieved by the model and simu
ideas create the need for redesign.
complete answer.
lator show the system designer
Changes will be required both
The third method is that of ex
where changes need to be made
because of changes in managerial
perimenting by using a simulation
the system.
model. Simulation adds a new di
personnel and thinking and be
Sometimes problems can be al
mension to management’s analytical
cause of changes in the character
leviated or eliminated simply by
of the business. For this reason the
powers by breaking involved situa
changing one systems requirement
system design must be open-ended,
tions down into logical steps and
for another. Sometimes require
that is, amenable to change in a
trying them out. In this way it is
ments must be dropped altogether;
simple and relatively effortless man
possible to eliminate costly trialthey begin to look like frosting on
ner. To do this requires a sort of
and-error operations.
the cake when examined in the
R&D approach to the systems de
light of design difficulties. Occa
sign effort. Manual simulation, as is
Simulation
sionally results more than satisfy
explained in this article, offers an
requirements,
indicating that re
economical and effective R&D tool.
As was explained in an earlier
quirements
can
be increased or
issue of Management Services,2
that
the
system
can
be simplified.
simulation is a technique that per
Basic design methods
The
basic
objective
of simulating
mits experimentation with and test
an
information
system
is, of course,
There are three basic methods by
ing of certain management policies
to
test
and
improve
the system.
which an information system can
and procedures in much the same
The
process
is
useful
for
these pur
be designed.1 They are
follows:
way an aeronautical engineer tests
poses:
1. Experiment with real facili
his design ideas in a laboratory or
1. Developing the basic (opera
ties, machines, and men.
wind tunnel. The model of the in
tional) information flow logic and
2. Use formal mathematical anal
formation system must be com
determining the essential data
ysis, that is, construct equations
pletely defined. However, the sim
needs and their dependencies
describing the various alternatives.
ulation activity takes place by
2. Determining the action and
3. Conduct simulated experi
varying the computation, output
interaction requirements necessary
ments, by computer or manual
analysis, and management decision
for the decision making process
means.
making. Thus, the program, input
3. Ascertaining the changing
With the first method, which is,
control, and information system
needs of the firm in order to pro
of course, by far the most common,
data networks are flexible and can
vide guidelines for future program
a plan is suggested and approved
be revised after each simulation
flexibility.
and is simply put into effect. If the
cycle. These elements are not tied
However, it has subsidiary bene
plan proves to be inadequate, it is
down until the simulation has been
fits
as well. The simulator is demodified. Thus, the company ends
completed.
up experimenting with its own
Two terms should be defined at
men, machines, and facilities. In
this point. The model is defined as
some cases this is the only method
including the basic systems flow,
ADOLPH F. MORAVEC is
a project scientist with
available — and it does get action
the major functions and operations
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— but it is confusing and costly to
to be performed, and the essential
search Inc., in Chicago.
operate inefficiently for a long pe
data elements to be put into the
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riod of time while “testing” alterna
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also served as a senior
1 Donald G. Malcolm, “System Simula
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(output-oriented) concept.3 It also
should have a basic plan for de
signing an information system.4
And it must have a definite list
of objectives spelling out just what
the information system is intended
to do. It is possible that not all of
the objectives will apply to the
manual simulation model at this
point in time; however, they should
all be listed so that the model can
be continually evaluated.
The information system objec
tives that are to be applied to the
particular model being constructed
in our example are as follows:
1. To provide each level and
position of management with the
fundamental information that can
be used in the conduct of each
FIGURE I
manager’s job
2. To filter the information so
It can, if need be, provide the pilot
signed to permit the operating man
that each level and position of
methodology for later construction
ager as well as the systems analyst
management receives only the in
of a computer simulation program.
to try out his ideas. This involve
formation it can and should act on
Both computer and manual mod
ment of management in the simu
3. To provide information to the
els, however, are designed, devel
lation process is highly desirable
manager only when action is pos
oped, and tested with actual data.
since it enhances management un
sible and appropriate
Either provides a miniature of
derstanding and eventual accep
4. To provide the analysis, data,
the essential functions and actions
tance of the system.
or information in any form re
needed to operate and monitor a
Although the simulation process
quested
business.
itself aids in understanding the
5. Always to provide informa
information system, the model
tion that is up to date
building techniques that were de
6. To provide information in a
Basic prerequisites
vised to achieve the simulation are
form that the manager can under
Constructing a simulation model
even more helpful. The very proc
stand and digest easily.
of a company is part of the investi
ess of creating, in a quantitative
Other information systems can,
gation phase of the overall plan
way, a complete information sys
of course, have other objectives.
for designing an information sys
tem with all of its variables and
These are the ones selected for the
tem. It is performed by operations
parameters helps to give both sys
example that is illustrated in this
analysts who are capable of de
tems men and management a clear
article.
termining the important things that
er understanding of the basic struc
In order to simulate a possible
must be managed and defining the
ture and logic of the management
information system and test wheth
kinds of data that will be required
modus operandi.
er it meets these objectives, it is
to enable management to monitor
advisable to select a specific opera
a program, project, or operation.
tion or project and try out a pos
Manual vs. computer
Like any other model-building proj
sible information flow for that op
ect it must be staffed by individuals
Simulation can be either manual
eration or project. The project used
skilled in model building, and it
or computerized. The example de
as an example in our case illustra
must be actively supported with
scribed in this article is manual.
tion is the construction of a mili
management time, interest, and
Each type has its advantages. A
tary boat.
guidance.
computer model can be recycled
The ingredients or specifications
Before construction of the model
rapidly. However, a manual model
needed to design the model incan begin, management must de
displays the fundamental logic of
termine its basic data processing
the system without the interference
3 A. F. Moravec, Basic Concepts for
philosophy.
For example, it must
of huge files and data records. It
Planning Advanced EDP Systems,” Man
decide whether the system to be
can be constructed with minimum
agement Services, May-June, 1965.
4 A. F. Moravec, Basic Concepts for
designed should be based upon the
cost and time resources. It bypasses
Designing
Fundamental Information
total
systems
(input-oriented)
con
the computer programing step and
System,” Management Services, Julycept or the single information flow
the intricacies associated therewith.
August, 1965.
52 by eGrove, 1966
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TIME AND COST ESTIMATES:

INITIAL

TASKS

LEAST COST

LEAST TIME

ELAPSED
TIME

COST

3
3

3.00
.50

4
3

2.00
.50

•6

3.50

7

2.50

3.50
2.00
2.50

4
2
3

2.00
2.00
.50

1
1
1

4.00
3.00
2.50

8.00

*9

4.50

*3

9.50

ELAPSED

COST

ELAPSED
TIME

COST

MOTOR:
A - PARTS CONST.
C - ASSEMBLY & TEST

TOTAL

1
1
2

4.00
2.50

6.50

HULL:
B - DESIGN
D- FAB
E - ASSEMBLY & TEST

2
2
1
5

TOTAL

11.50

COST TOTAL
*indicates

7.00

16.00

critical path
PROJECT PLANNING-PHASE II

Step

Project Multi-Evaluations (Min.-Max.)
Planning Report B

FIGURE 2

5:

elude goals, functions, condition
elements, and decision making al
ternatives. The specifications given
for this example are those that
were selected for this particular
model. A construction company or
financial institution might have
quite different goals. The goals,
however, whatever they are, must
be clearly stated and understood.
The goals of our model are as
follows: (1) to provide an infor
mation system cycle that is to in
clude both planning and control
functions and activities, (2) to
base it upon recent defense pro
curement concepts, and (3) to
make provisions for trade-offs of
resource alternatives as part of the
decision making operations in the
model.

fectiveness. The decision making
resource trade-off alternatives are
to consist of dollars, man-hours,
time, and technical performance.
The functions to be included are
project or program planning, au
thorized in-work operations (actu
al), and control between planning
and actual authorized in-work op
erations.
After the specifications are com
plete, the model and its simulator
can be constructed. This should be
done in three phases. In the first
phase the information system cycle
and its scope are defined. In the
second phase the planning model
and simulator are developed, and
in the final phase the control model
and simulator are developed.

Cycle definition

Condition elements
The major condition elements of
the model in our example are to be
the following: time and schedules,
cost and cost/effectiveness, and
performance and performance/ef-

In the first — and perhaps the
most difficult — phase of model de
sign we must define the conceptual
model in words and in terms of
network flow diagrams. Here we
identify the key operations that the

May-June, 1966
https://egrove.olemiss.edu/mgmtservices/vol3/iss3/9

enterprise must accomplish in order
to function properly.
Since the hypothetical company
in our example concentrates its
marketing and sales efforts in the
defense industry, it was decided to
establish a single information sys
tem keyed to the armed services’
needs for proposal submission and
for progress reporting after a con
tract has been awarded. The same
system is to provide the necessary
reports for successful management
of projects within the company.
These reports are to include per
formance measurements of sched
ules, costs, and technical perfor
mance.
Because success or failure in this
industry is now so much affected
by new defense procurement phi
losophies (fixed-price incentive con
tracting), this particular informa
tion system is to be designed so as
to provide management with data
on decision making alternatives
during the planning phase as well
during the operational phase.
The system must provide data for

53
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PLANNING OUTPUT REPORT C

TIME UNITS

FIRST MAJOR DECISION-MAKING REQUIRED ACTION:
• A Plan Must be Acceptable or Steps 1 Thru 6 Re-cycled
PROJECT PLANNING-PHASE II

Step 6: Variable Risk Evaluation Analysis

FIGURE 3

planning and estimating and for
comparison of approved plans
against actual accomplishments.
The system must provide for visi
bility and predictability of impact
(the meaning of results achieved).
Planning, contracting, and opera
tional control must be tied together
for “early warning” visibility —
early warning in the sense that
planning and contracting data can
be tied to performance informa
tion for forecasting purposes.
The greatest problem in model
building is in determining the com
pany’s true operational require
ments — both data and actions —
and in sequencing these operational
requirements for proper decision
making. For example, in the de
fense industry we are using as an
example, proposal actions and data
precede contractual actions and
data, which in turn precede opera
tional performance actions and
data; costs, schedules, and per
formance measurements cut across
54
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all of these action operations, and
decision making points appear all
along them.
A review of our hypothetical
company’s requirements for its op
erating and decision making needs
results in the information system
cycle indicated in Figure 1 on
page 52. This system cycle provides
the fundamental framework of the
information system that is to be
designed. Broadly, it is broken
down into a planning function and
a control function.

Planning simulation
The top half of Figure 1 indi
cates the essential operations in
the planning area of the model.
The first step is to establish a work
breakdown structure for the proj
ect, define its work packages, and
set up an account and responsibil
ity code structure. Then PERTtype networks and flow charts
showing the sequence of work

packages and the flow of data are
prepared, and time/cost curves for
the pertinent skills utilized on the
project are established.
In the fourth step times required
for all skills on each task are esti
mated and associated with the ap
propriate costs. Times for simula
tion purposes are estimated in a
semi-random manner by rolling a
die. For each task an optimistic,
most likely, and pessimistic time is
estimated, and an expected time
estimate is calculated from the
standard PERT/Time formula.5
Step 5 produces the first output
report for analysis and evaluation
(Figure 2 on page 53). It presents
a range of time (and associated
cost) estimates for each task, in
cluding the initial estimate devel
oped in Step 4, the least-time esti
mate, and the least-cost estimate.
Its purpose is to give the manager
5 a + 4m + b
6
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information about the relationships
TABLE A
TABLE B
between the costs of doing the
Tables Skill/
Hr. Wage Rate
Material
Direct Material
Activity
tasks and the various times in
Lead Tire
Cost $
Code
S/Hr.
which (by altering combinations
5
A
3 TIME UNITS
2.00
100
3 TIME
6
1.00
100
B
resources) the tasks can be accom
2 TIME
7
1.50
50
C
plished. He uses these data in the
2 TIME UNITS
D
70
3
1.50
next step when he considers the
2 TIME UNITS
E
3C
NOTE. indirect COST 1$ 50 OF total
risks involved in various cost-time
DIRECT COST
trade-offs.
PLANNING OUTPUT
D

Risk evaluation
Figure 3 on page 54 is a plotted
output that represents the informa
tion in Figure 2 pictorially. It de
picts the variable risk evaluation
analysis. (Figure 3, rather than
Figure 2, illustrates the form in
which management should receive
such information for decision mak
ing purposes, in my opinion.) This
report presents management with
its first major decision making point
requiring action. Management must
accept the plan offered (the initial
or medium-point time/cost esti
mates) as representing an accepta
ble risk, or the preceding steps
must be recycled.
Depending on the importance of
this program and the number and
resource commitments of in-house
projects, management might call
for another iteration run in an at
tempt to refine the risk evaluation
analysis. After various plans are
developed through simulation, they
are evaluated and the “best” plan
selected. (The “best” plan is deter
mined by the relative weights given
to cost, time, and performance risks
as a part of the overall marketing
strategy.)

Total

340

170

510

260

130

390

Direct
Mat'l

2.00

240

100

2.00

160

100

.50

60

50

110

55

165

7-8

1.50

120

70

190

95

285

6

1 .00

40

30

70

35

105

Time
Hours

A

0

120

5

B

02

80

5

C

03

120

6

D

04

80

E

05

40

Wage
$/Hr.

Total
Direct

TOTAL COST

620

350

970

485

1455

A-C TOTAL MOTOR COST

300

150

450

225

675

B-D-E TOTAL HULL COST

320

200

520

260

780

PROJECT PLANNING-PHASE II

Step 8: Computing Total Cost

FIGURE 4
TABLE A
Tables Skill/
Code
5

TABLE B

Hr. Wage Rate
S/Hr.

Activity

Direct Material
Cost $

Material
Lead Time

2.00

A

100

1.00

B

100

Time Units

1.50

C

50

2 Time Units

1.50

NOTE

E

3 Time Units

70

Time Units

30

Time Units

INDIRECT COST IS 50% OF TOTAL
DIRECT COST

PLANNING OUTPUT REPORT

Activity

Resp.
Code

Time
Hours

A

01

140

5

2.00

280

100

B

02

91

5

2.00

182

100

C

03

240

6

.50

120

D

04

80

7-8

1.50

E

05

40

6

1.00

Cost
Code

Wage
S/Hr.

Direct
Labor

Direct
Mat'l.

Total
Direct

Indirect
50%

Total

380

190

570

282

141

423

50

170

85

120

70

190

40

30

70

35

105

255
285

TOTAL COST

742

350

1092

546

1638

A-C TOTAL MOTOR COST

400

150

550

275

625

B-D-E TOTAL HULL COST

342

200

542

271

813

Reward Operating Data

FIGURE 5

New condition element
In this case the initial plan (with
its mid-point risk condition) is ac
ceptable. It now becomes a man
agement decision making condition
for the final information system.
Then the manloading require
ments of the project by task skill
and time are charted. This chart is
superimposed over the company’s
chart of total anticipated manloads
that overloads can be adjusted
by transfers of personnel among
projects.
UNITS
The result is another
planning

Indirect
50%

Direct
Labor

Cost
Code

Resp.
Code

Activity

output report (Figure 4 on this
page) demanding a decision. Fig
ure 4 shows tables of constant cost
factors and a summary of total dol
lars by activity and work break
down structure. Management now
must decide whether to accept or
reject its data. If the decision is
negative, all the preceding steps
must be simulated again with dif
ferent data. If the decision is af
firmative — as it is in the case of
our example — the simulation can

May-June, 1966
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continue into the prenegotiation
phase of the project.
Prenegotiation simulation is an
attempt by the company to prepare
a sort of “value analysis” of a set
of contract conditions that will
come close to optimizing the com
pany’s operations and yet leave
room for contract negotiations with
the customer. The simulation is
intended to reveal the various pos
sible profit alternatives and the
trade-off possibilities among them.
55
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earned (cost, systems performance,
and time schedule) to see which
incentive rewards the company
wishes to aim for. This choice de
pends chiefly on the company’s
estimate of its ability to qualify
for each of the various incentive
rewards.
Target profit and cost are set,
either subjectively or as part of
the bid request. Then various com
binations of minimum, maximum,
and target performances on each of
the three incentive elements that
will meet the profit goal are cal
culated.

Simulation runs
SYSTEM PERFORMANCE TASKS

Motor Detail

6

TIME PERIODS

Control Report A -- By Period
TIME PERIOD

COMPLETED

PROJECT CONTROL-PHASE III

Step

Management Display Panel

FIGURE 7

For the defense contractor this is
a critical part of the simulation,
since the decisions involved here
are key ones in terms of submitting
an attractive proposal to the cus

tomer. However, since defense pro
curement is such a highly special
ized field and the various incentive
factors to be considered are so dif

56
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ferent from the profit and loss con
siderations important in nondefense
business, this phase of the simula
tion will only be summarized briefly
rather than being described in de
tail.
The purpose of this part of the
simulation is to vary the elements
for which incentive profits may be

For example, one simulation run
determines the cost control per
formance required if high incen
tive fees are to be earned for this
element, with lower incentive fees
for systems performance and de
livery schedule compliance. An
other simulation varies the incen
tive weights to determine the tech
nical product performance stand
ards that must be met to earn high
incentive fees for that category.
After viewing the results of the
simulation, management selects the
incentive mix it prefers.
In this particular case manage
ment feels that it has the greatest
control over product technical per
formance and believes the custom
er will want to provide greater
incentives for this element (repre
senting in this case the speed of
the vehicle). It decides, therefore,
to assign the greatest weight in its
bid to technical performance.
Since reward conditions are now
tied to the contract, the planning
data must be recalculated to allow
for these incentives. The steps that
led to Figure
must now be re
peated to incorporate this new fac
tor. Figure 5 on page 55 shows the
new total dollar costs.

Control simulation
At this stage of the simulation
the contract has been negotiated
and approved by both customer
and contractor, and the control
portion of the information system
Management Services 7

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 3 [1966], No. 3, Art. 9
TIME
UNITS

ACTIVITY
RESF. AND
SKILL CODES

1

A 01 5
B 02
TOTAL

40
40
80

170
195
365

70
91
161

285
423
708

A 01 5
B 025
D 04 7-8
TOTAL

80
80

340
390

140
91

160

730

271

570
423
142
1135

120
80

510
390

91

570
423

40
240

1042

80
431

2

3

A 01
B 02 5
C036
D 04 7-8
TOTAL

FLAN
TARGET
CUM
HRS

REWARD
TARGET
CUM
HRS

285

TIME
UNITS

ACTUAL
HRS

CUM

— —

4

— —

5

ACTIVITY
RESP. AND
SKILL CODES

FLAN
TARGET
CUM
HRS

A 01 5
B 02 5
C036
D 04 7-8
E056
TOTAL

80
50
80

510
390
55
285

320

1240

A 01 5
B 025
C036
D 04 7-8
E 056
TOTAL

120
80
80
80
20
380

510
390

A
5
B 025
C036
D 04 7-8
E 056
TOTAL

120
80
120
80
40
440

510
390

285
52

REWARD
TARGET
CUM
HRS

91
240
80
40
591

570
423
255
285
105
1638

Sub
Max
477

Sub
Max
1546

—

—

ACTUAL
HRS

CUM

—

—

—

—

—

—

— —

6

285
105
1455

PROJECT CONTROL-PHASE III

Step 3: Schedule/Cost Control Report B

FIGURE 8

cycle is now to be set up and test
ed. Provisions must be made for
accumulating actual time and cost
data and for preparing reports for
analysis and evaluation. The plan
ning and control functions must be
tied together so that control opera
tions will be geared to the planned
performance targets and cost budg
ets.

Control reports
First the activities to be com
pleted (called events in PERT
terminology) and their time sched
ules for the complete system and
for its major components must be
listed in display report form. This
was already done, of course, dur
ing the planning phase of the proj
ect, but only after the completion
of customer negotiation are these
controls ready to be put into final
form. Figure 6 on page 56 illus
trates a breakdown of technical
performance events by major com
ponents, in this case motor com
ponents. A technical performance
index (in this case simply the per
centage of events completed on

time) is used to monitor progress.
The second step in setting up the
control portion of the model is to
provide for monitoring of cost/
time performance. The report form
and display panel used for this
purpose are shown in Figure 7 on
page 56. The display panel at the
top of Figure 7 is used to record
actual costs versus planned costs
and reward (with incentives) costs;
Control Report A at the bottom of
Figure 7 is used to record actual
completion times
compared to
planned and reward (incentive)
completion times.
Control Report B (Figure 8
shown above) is used to record
cumulative dollars and man-hours
(actual versus the various plans)
during the project. Control Report
(Figure 9 on page 58) displays
the cost overruns or underruns by
period.
At this point a highly unsophis
ticated model of a particular com
pany’s operation has been designed.
Many variations on the model are
possible; only by repeated cycling
and recycling through the various
functions of planning and control
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can management settle on its view
of what an ideal model should
contain.

Project simulator kit
To facilitate such repeated simu
lations a sort of management game
might be played. project simula
tor kit was designed especially for
the model described in this article.
similar kit — consisting essen
tially of visual aids for the display
of simulation results — could be
designed for any model; it would,
of course, display other reports
suited to the particular informa
tion system being designed.
This kit consists of five display
panels for operational control. Ac
tual operations are simulated by
making decisions, calculating the
results, and recording the data thus
generated on the four monitor pan
els. (The fifth panel is used to
record the alternative decisions that
are available and the choices
made.) On the panels are the re
ports shown in Figures 6, 7, 8, and
9.
The operational cycle starts
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actual hours expended
indicated
on Report B (Figure 8).
The operational cycle for the
next period is started by placing
as
the dollars and time target figures
from Report B (Figure 8) onto
Figure 7. The same cycle of opera
tion is repeated for the number of
time periods the project is expected
to take. Then all output reports
are updated with actual data and
summary results of the simulation
are indicated on Report G (Figure
REWARD PROGRAM
10 on this page).
The simulation exercise — with
revisions of the model as required
— is repeated over and over again
until management not only under
stands the model’s logic completely
but also agrees that it presents a
straightforward facsimile either
actual present operations or of a
hoped-for
idealized operation.
PHASE III CONTROL

MANAGEMENT DISPLAY — COST PROGRESS CHART

Step 4: Cost Control Report C

Conclusion

FIGURE 9

TABLE OF FEES
ACTUAL
TARGET COST
TARGET FEE
MAXIMUM FEE
MINIMUM FEE
FEE (PROFIT) SWING
CEILING COST
VALUE ENGINEERING SHARE 50%

1865
116
204
29
175
1746

(8%)
(14%)
(2%)
(12%)
(120%)

TOTAL PROGRAM COST-CEILING - 1950 (1746 + 204)

85 (4.4%)

1865 + 85 = 1950

BASIC INCENTIVE MATRIX TABLE
OUTCOME
MIN REWARD

OUTCOME FOR
MAX REWARD

INCENTIVE
ELEMENT

SYST. PERFORMANCE (MPH)
COST
SCHEDULE (TIME UNITS)
FEE (PROFIT)

30
1455

50
1638
4
204

116

25
1746
7
29

ACTUAL

50
1865
6

INCENTIVE DOLLAR POOL
DOLLAR
POOL

INCENTIVE
ELEMENTS

87
73
44
204 (14%)

SYST. PERFORMANCE
COST
SCHEDULE
TOTAL

ACTUAL

85 (1950-1865)

85 (4.4%)

OUTPUT REPORT G

FIGURE 10

when the first period target dollar
amounts (from Control Report B,
Figure 8) are placed on the first
display panel, which is a copy of
Figure 7. Then a die or dice are
thrown to determine the actual re
sults of the first period of opera
tion.
Results are then recorded on Fig

ure 7 and Figure 8. Variance data
are computed on Control Report A
(Figure 7) and indicated on Cost
Control Report C (Figure 9). Per
centage overruns or underruns are
recorded on Report C. Technical
systems performance information
(as in Figure 6) is updated. Dis
play data are computed based upon

1455
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By thus simulating the informa
tion system, the systems designer
can construct and walk through an
information system cycle for man
agement’s benefit. From this trial
run, he should obtain the following
benefits:
1.
methodology for construct
ing an information system
2. A simplified — but particular
— pilot information system that
contains the basic requirements for
an expanded system
3. The basic decision making
logic that can be used to determine
the essential data and their de
pendencies
4. Clarification of the major de
cision making actions required and
their interaction responses (alter
natives), including resource trade
off alternatives
5. An outline of essential data
flow reflecting the operational con
trols required at the top manage
ment level — major actions, re
sponses, and data feedback.
The information system that the
company finally adopts may not
bear much resemblance to the first
model that is simulated. But, thanks
to the simulation technique, it will
probably be an information system
that works.
Management Services 9

FOR
0

